Differentiation of human promyelocytic HL 60 cells by retinoic acid is accompanied by an increase in the intracellular pH. The role of the Na+/H+ exchange system.
Retinoic acid, which induces the differentiation of HL 60 cells to granulocytes, produces a cell alkalinization from pHi = 7.03 to pHi = 7.37. The half-maximum effect of retinoic acid is observed at 10 nM. The effect of retinoic acid on the pHi develops slowly, and it precedes the differentiation of the cells. A cell alkalinization is also observed after differentiation of the cells by dimethyl sulfoxide. It is not observed using etretinate, a synthetic retinoid that does not promote the differentiation of HL 60 cells. Two pHi regulating mechanisms coexist in HL 60 cells. The Na+/H+ exchange system is the major mechanism that allows HL 60 cells to recover from an intracellular acidosis. A second mechanism is a Na-HCO3 cotransport system. During differentiation of the cells by retinoic acid, a 2-fold increase in the activity of the Na+/H+ exchange system is observed, while the activity of the NaHCO3 cotransport remains constant. The properties of interaction of the Na+/H+ exchanger with internal H+, external Na+, and Li+ as well as with amiloride and its derivatives are defined. The Na+/H+ exchanger of HL 60 cells is characterized by unusually low affinities for alkali cations and a high affinity for amiloride and its derivatives. The pHi dependence of the exchanger is not modified after differentiation by retinoic acid. It is concluded that the mechanism of activation of the Na+/H+ exchanger by retinoic acid is distinct from the short-term effect produced by mitogens and phorbol esters which change the pHi dependence of the system.